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This procedure provides guidance for radiological survey/sampling package design, 
preparation, control, implementation and closure to perform Reconnaissance Level 
Characterization (RLC) and Final Status Surveys (FSS) for surfaces and structures at 
RFETS 

2 SCOPE 

This procedure applies to personnel who design develop, implement, collect, documents 
and evaluate data associated wth RLC and FSS radiological survey/sampling packages 

The forms attached to ths procedure are examples that are used in documenting 
survey/sampling information, however, equivalent forms may be used in lieu of the 
attached forms (I e , appendices) as along as the information is equivalent to the 
minimum information required by the forms in this procedure 

This revision supersedes PRO 475-RSP-16 01 Revision 0 and associated forms 

3 RESPONSIBILITIES 

3 1 Change Initiator/Procedure User 

Reads, understands, and compiles wth the requrements of this procedure 

3 2  =Reviewer 

Provides validation and venfication of radiological samplingkurvey data 

3 3 Radiolodcal Control Technician Technical SuDervision R C T T S )  

Assigns radiological survey/sampling packages to Radiological Control Technicians 
(RCTs) for the performance of radiologml surveys 

Rewews all radiological survey/sampIing package survey forms for accuracy and 
completeness pnor to techtllcal evaluation of  data 

3 4 Radiological Control Techniclam (RCT) 

Performs and documents ra&ological surveys in accordance with instructions provided in 
accordance wth this procedure PRO-476-RSP-16 02 Pre-Demolition (Final Status) 
Surveys of Surfaces and Structures, PRO-476-RSP-16 03 Radiological Samples of 
Building Media, and 3-PRO- 1 65-RSP-07 02 Contamination Monitonng Reqrurements, 
for Reconnaissance Level Characterization surveys 

Provides initial review and signature of  collected data 
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4 GLOSSARY 

4 1 Acronvms 

ASD 
CPm 
D&D 
DCGLw 
DCGLEMC 
DOE 
dPm 
DQA 
DQO 
EPA 
FDPM 
FSS 
FSSP 
FSSR 
HSA 
IPC 
LBGR 
MARSSIM 
MDA 
MDC 
NORM 
QNQC 
RCT 
RCTTS 
RE 
REM 
WETS 
RLC 
RLCP 
RLCR 
RSM 
V&V 

Analytical Services Division 
Counts Per Minute 
Decontamination and Decommissioning 
Derived Concentrahon Guideline Level-Wilcoxon Rank Sun test 
Derived Concentration Guldeline Level-Elevated Measurement Cornpanson 
U S Department of Energy 
Disintegrauon Per Minute 
Data Quality Assessment 
Data Quality Objectives 
U S Environmental Protection Agency 
Facility Dispositron Program Manual 
Final Status Survey (Analogous to Pre-Demolition Survey) 
Final Status Survey Plan [Analogous to Pre-Demolition Survey Plan (PDSP)] 
Final Status Survey Report (Analogous to Pre-Demolition Survey Report) 
Historical Site Assessment 
In-Process Charactenzation 
Lower Bound of the Gray Region 
Multi-Agency Radiation Survey and Site Investigation Manual 
Minimum Detectable Actwity 
Mirumurn Detectable Concentrahon 
Naturally Occumng Radioactive Matenal 
Quality Assurance/Quality Control 
Radiologcal Control Technician 
Radiological Control Tecbctan Technical Supemston 
Radiological Engineer 
Radiological Engineenng Manager 
Rocky Flats Envmnmental Technology Site 
Reconnsussance Level Charactenzahon 
Reconnaissance Level Charactenzation Plan 
Reconnassance Level Characterization Report 
Radiological Safety Manager 
Venfication and Vahdation 

4 2  Definibons 

- DCGLw - Derived Concentration Guideline Level - Contamination limit based on the 
assumption that the concentration of residual activity is evenly distnbuted over a large 
area 

DCGLEMC - Denved Concentratlon Guidellne Level - Contamination limit based on the 
assunpnon that the concentration of residual activity is distnbuted as small-elevated 
areas wthm a larger area 

I 
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fraction o f  the DCGL,, based on site operating history and previous radiation surveys 
Examples of areas that might be classified as Class 3 include buffer zones around Class 1 
or Class 2 areas and areas with very low potential for residual contamination but 
insufficient information to justify a non-impacted classification 

Isolation Controls - Traming, posting and physical access control measures 
implemented following Pre-Demolition Survey (PDS) designed to ensure that a given 
area s radiological characterization do not change These isolation controls are applied in 
two levels as delineated in the Site Pre-Demolition Survey Plan 

Judgmental Survev (analagous to biased)- Surveys that are performed at locations 
selected using professional judgment based on unusual appearance location relative to 
known contamination areas, high potential for residual radioactivity (e g , honzontal 
surfaces high traffic areas, corners drams), general supplemental information, etc 

Local Area Background - Background survey instrument readings taken at specific 
locations within a survey unit in order to determine actual contamination values in a more 
precise manner 

Measurement Location - A survey location where a typical set of total surface 
contamination and removable contamination measurements are obtained 

Minimum Detectable Activitv - The minimum amount of activity that can be 
statistically detected above background wth a 95% probability and with a maximum of 
5% probability of falsely interpreting sample activity due to background 

Non-ImDacted Areas - A11 areas not classified as Impacted Class 1, Impacted Class 2 or 
Impacted Class 3 These areas are areas where there is no reasonable potential for 
residual contamination, based on knowledge of budding hstory and/or previous survey 
mformaoon Sufficient information is present to be assured that no residual 
contamination is present above the applicable contamination limits 

Remediation - Activities conducted to reduce potential nsks to people and/or harm to 
the environment from radioactwe and/or hazardous substance contamination 

ReDresentative Survev - A survey that is designed to collect an appropriate number of 
measurements which will give an accurate representation of the conditions in a defined 
area 

Survev Area - The most general category compnsed of surfaces to be further defined as 
one or more survey units the bounds of which are defined by existing physical features 
such as walls columns beams etc 

Survev Desi~n - The process of determining the type location, number and density of 
radiological measurements to be taken for a RLC or final status survey 
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Cover Sheet (see Appendix 1 )  indicating that the radiological surveylsampling 
package is ready for implementation 
All required decommissioning and housekeeping activities are completed and 
required isolation controls as delineated in the Site Pre-Demolition Survey 
Plan (PDSP) are established in the final status survey unit pnor to the 
collection of survey data 

0 A Radiological Work Perrmt (RWP) will be obtamed pnor to survey/sampling 
package implementation for Reconnaissance Level Characterization, if 
appropnate 
The radiological survey/sampling package is ready for implementation 
including survey mstrumons regarding the location number, and type of 
survey/sampling measurements required 
Survey personnel have been trained in the use of the radiological 
survey/sampling package pnor to the collection of survey data 

1 
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151 Perform a preliminary walkdown of the area to be surveyed prior to radiological 
surveykampling package initiation to verify that housekeeping operational 
surveys etc are acceptable pnor to commencing RLC or Final Status Surveys 

7 3 Survev Unit Classification (FSS onlv) 

RE 
[ 1 ] Identify and classify each survey wut 

Examples of Class 1 units include 
Site areas previously subjected to remedid actlons 

0 Locations where leaks or spdls are known to have occurred 
Former bunal or disposal sites 
Waste storage sites 

0 Areas with contaminants in discrete solid pieces of  matenal wth high specific 
activity 

Examples of Class 2 units include 
0 Locations where radioactive matenals were present in an unsealed form 
0 Potentially contaminated transport routes 

Areas downwnd from stack release points 
Upper walls and ceilings of buildings or rooms subjected to arbome 
radioactivity 

0 Areas handling low concentrations of  radioactwe matenals 
0 Areas on the perimeter of  former contamination control areas 

Examples of Class 3 units include 
0 Buffer zones around Class 1 or Class 2 areas 
0 Areas wth very low potential for residual contamination but lnsuficient 

information to justify a non-impacted classification 

7 4 

7 4  1 General 

Reconnaissance Level Characteruation SurvevlSamde Design 

RLC surveys, may satis@ any of the following objectives 
a Determine the nature and extent of radiological contamination 
0 Evaluate remediation alternatives 

Estmate the occupational and public health and safety impacts during 
decommissioning 

0 Evaluate remediation technologies 
a Input to final stam survey design 
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TABLE 1 
RLC Survey/Sample Requirements 

I I I I I I I 
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RADIOLOGICAL SURVEY/SAMPLING 
PACKAGE DESIGN, PREPARATION 
CONTROL, IMPLEMENTATION 
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Class 1 

Class 2 

Class 3 

PRO-475-RSP- 1 6 0 1 
REVISION 1 
PAGE 17 

100% of  Accessible Surfaces Total Surface I5 
Activity 

Removable 15 
Samples 15 

10 to 100% FloordLower Total Surface 15 
Walls Activity 

WalldCeillng Samples 15 
(Systematic and J~dgmental)~ 

10 to 50% Upper Removable 15 

Biased (J~dgmental)~ Total Surface 15 
Activity 

Removable 15 
SatIlpleS N/At3) 

7 5 2 Determining Numbers of Datr Points 

NOTE DefauZt values are ro be urilrzed rfspecijic parameters have not been 
previously deiermined Table 3 Required Survey/Scan Frequencies provides 
the minimum number of measurements based on default values Appendix 3 
Defuult Calculation Work Sheets IS referred to for derails on defuult 
caicular ions 

NOTE Survey Package Calculation Worksheet (see Appendm 6) does not need to be 
completed $the default number of measurementsper Table 3 above is used 

RE 
[I] Record the following information on Survey Package Calculation Worksheet (see 

Appendix 6) 
Building 
Survey Area 
SurveyUnit 

I 

i 
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7 5 3 Determining Survey/Sample Locations 

NOTE Steps (I] through (31 are specrfc to determining survey/sumple locations for 
Class 1 or 2 survey units While Steps [6] through [9] are specific to CIass 3 
survey units 

IF determining survey/sample locations for Class 1 or Class 2 survey Units 
THEN obtam a scale drawing of the s w e y  unit with an overlying gnd system 

Select a random-start systematic pattern 

The number of calculated survey locations n, based on the statistical tests, is used 
to determine the spacing, L, of a systematic pattern by 

for a triangular grid 
A 

0 866 n 

for a square grid 

where A is the area of the survey unit 

After L is determined, generate a random starting coordinate utilizing Excel or other 
random number generator 

Begmmng at the random starting coordinate, a row of points is Identified, parallel to 
the X-ms,  at intervals of L 

For a triangular gnd a second row of points is then developed, parallel to the first 
row, at a distance of 0 866 x L from the first row 

Survey points along that second row are midway (on the X-axis) between the points 
on the first row Th~s process is repeated to identifjc a pattern of survey locations 
throughout the affected survey unit 

IF identified points fall outside the survey unit, 

OR locations cannot be surveyed 
THEN additional points are determined using the random process until the desired 
total number of points is identified 

IF determirung survey/sample locations for Class 3 survey units 
THEN obtain a scale drawng of the survey unit wth an overlying grid system 

I 



76  

7 7  

7 8  

I 
9p 



RADIOLOGICAL SURVEY/SAMPLING PRO-475-RSP-16 01 
PACKAGE DESIGN PREPARATION, REVISION 1 
CONTROL, IMPLEMENTATION PAGE 21 
AND CLOSURE (05/2ZO 1 ) 

[2] Record the following information on Survey Unit Breakdown Form (see Appendix 
3) 

Survey Area 
Survey Unit 
Building/Structure - Building number 
Description - Provide a brief descnption of the survey unit or survey area In 
the event that the survey unit is not defined (e g RLC Survey), enter N/A 

[3] Retain Survey Unit Breakdown Form on file in project files to track survey units 
assigned 

[4] Enter the followng information on Survey Package Cover Sheet (see Appendix 1) 
SurveyArea 
Surveyunit 
Bwlding/Structure 
Survey UnidArea Descnption 
Building Information - Check the appropnate block for Survey Type, Building 
Type Classification, and Contaminants of Concern 
Justification for Classification - Provide a bnefjustification for the survey unit 
classification I f  the survey unit is not classified (e g RLC Survey), enter N/A 
Special Support Requrements - Provide a bnef descnption as necessary 
Special Safety Precautions - Provide a bnef descnption as necessary 
Isolation Controls - Identify the level of isolation controls for the survey 
unidarea (Are subject to change based on radiological conditions) 
Labeling Requrrements - Provide a bnef descnpbon as necessary 

161 Enter the folIowlng information on Survey Package Survey/Sampling Instructrons 
Form (see Appendix 7) 

Survey Area (Page 1 and 2) 
Survey Unit (Page 1 and 2) 
Survey Unit/Area Descnption (Page 1 and 2) 
Building/Structure - Budding number (Page 1 and 2) 
Number and Type - For each measurement listed enter the number of required 
measurements and type 

0 Comments - Identify measurementlsample locations and any other information 
pertinent to the person performing the survey or collecting the samples 
Survey/Samphng Instructions - Provide explicit step by step instructions to 
RCTs and Samplers to meet the requirements of this procedure 

[7] I f  required input the foilowng information on the survey maps 
Classification 
Sample Location Number 
SurveyArea 
Survey Unit 
Building/Structure 

I 
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RE (Peer Review) 
[4] Review the survey package prior to implementation and verify that all survey 

package information is complete and correct 

[SI After completion of review pnnt name, employee number, sign and date the survey 
package indicating the survey package is ready for implementatron and forward to 
RE 

RE 
[6] Enter the following information on Survey Package Trackmg Form (see Appendix 4) 

0 Initial and date the InitiatorAlate block 
0 Enter the release date in the Release Date block 

7 10 Survev/Samde Package Implementation 

Prior to implementing a survey package, interface wth facility personnel, to ensure 
that special support requirements and safety precautions are in place 

Before issuing a survey package for the performance of a final status survey, 
inspect the survey umt and venfy that special support requirements and special 
safety precautions are in place 

Venfy for final status survey that isolation controls are III place and appear to have 
remained in effect continuously, pnor to issung the survey package 

IF the survey umt is NOT ready for the performance of  a final status survey, 
THEN notify the appropriate authonty to commence corrective actions 

Forward survey packages to RCTTS for the performance of  final status surveys in 
accordance wth PRO-476-RSP-16 02, Pre Demolition (Find Status) Surveys of 
Surfaces and Structures and PRO-477-RSP-I 6 03, Radiological Samples of 
Building Media 

i 
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[C] Investigate the ongin of the contamination (1 e , legacy or the resuit of 
D&D activities) in order to determine the appropnate follow-up actions 

Assure that a pattern of contamination does not exist by reviewing other 
survey/sample results (especially applicable to media samples) 

[D] 

Table 5 
Impacted Class 1 and 2 Survey Unit Investigahons 

Condition 
I )  Any total surface activity or media sample result 

taken exceeds the D C G L E ~ ~  

2) Any scan result exceeds 75% of the DCGLE~~  

3) The average value for total surface activity or 
media samples results for the survey unit exceeds 
the DCGLw 

4) Any single TSCIMedia Result exceeds the 
applicable DCGLw but is less than the D C G L  

5) Any single removable activity result exceeds the 
applicable DCGLw 

FO~~OW-UD Actions 
I )--Remediate and re-survey 

2) Perform a total surface activity measurement at 
the flagged area to assure the actual value IS less 
than the DCGLW If the follow up total surface 
activity measurement exceeds the D C G L w  then 
collect eight (8) additional measurements within 
a m2 to ensure the average is less than the 
DCGLw If not the area must be remediated 

3) Assure the initial survey design is appropriate 
Adjust survey design as necessary Remediate 
and/or re survey 

measurements/samples within a m2 to ensure the 
average is less than the DCGLw 

4) Collect eight (8) additional 

5) Remediate and re survey 

'Reclassification and re survey may not be necessary i f  the contamination can be attributed to a known D&D 
activity For this case the area of potential contamination can be readily identified and remediated 



-i 

i 
! 

aE 
€51 



RADIOLOGICAL SURVEY/SAMPLWG 
PACKAGE DESIGN, PREPARATION, 
CONTROL, IMPLEMENTATION 
AND CLOSURE (05/22/01) 

PRO-475-RSP-16 01 
REVISION 1 
PAGE 27 

[6] IF additional remediation and investigation surveys are required 
THEN forward the package to the RE to complete the steps in Section 7 13 as 
appropriate 

7 13 Survev/Sarnnle Packaee Validation, Data Ouslitv Analvsis and Closure 

RE 

NOTE The following Steps 7 13[1J through 7 13[15] are for Reconnaissance Level 
Churacferization only 

Review all survey package data to venfy it meets the intent of the DQOs and 
survey design 

Conduct a preliminary review of all survey package data to venfy that all 
measurements are reported in the required units (dpd100 cm2) 

Ver@ that all survey package data meets the Representativeness Comparability 
and Completeness requirements delineated in the RLCP 

IF any discrepancies are noted 
THEN initiate correctiondchanges in accordance wth Section 7 14 of this 
procedure 

IF no discrepancies are noted 
OR the discrepancies have been corrected, 
THEN pnnt name employee number, sign and date Survey Package Cover Sheet 
(see Appendix 1) indicatmg the survey package is ready for closure 

Forward the survey package to the designated rewewer for final validation and 
closure 

RE (reviewer) 
Venfy that all s w e y  data satisfies RLC acceptance cntena 

IF any discrepancies are noted 
THEN notify the RE to initiate correctiondchanges in accordance with Section 
7 14 of this procedure 

IF discrepancies are noted 
OR the discrepancies have been corrected, 
THEN enter the validation date on Survey Package Trachng Fom (see Appendix 
4) indicating that the survey package results have been validated 

Pnnt name employee number sign and date Survey Package Cover Sheet 
indicating the survey package is ready for closure 
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1231 Pnnt name, employee number, sign and date Survey Package Cover Sheet 
indicating the survey package is ready for closure 

[24] Return the survey package to the RE who will forward the survey package to the 
RE Manager or RSM 

RE Manager or RSM 
[25] Verify that all survey data satisfies FSS acceptance cntena and pnnt name, 

employee number, sign and date Survey Package Cover Sheet indicating the 
survey package is ready for closure 

[26] Forward the completed survey package to the RE 

RE 
[27] Enter the closure date on Survey Package Tracking Form indicating that the 

survey package IS closed 

[28] File the closed survey package in a cabinet for final status survev report 
generation 

7 14 Survev/Sample Packape AdrninistrativeA'echnical Change Process 

Changes to radiological survey/samplmng package are categonzed as admimstrative or 
technical This guideline applies to all changes made to radiological survey/sample 
packages and all supporting documentabon 

7 14 1 Administratwe Changes 

Administrabve changes mclude, but are not lmited to, correcbonskhanges that 
Do not alter the number of data points collected 

0 Are typographical errors 
Result in changes to the radiological survey/sampling package name number and/or 
survey unit descnption 
Do not impact Radiochemistry lab results or documentation 
Do not modify the onginal design of survey units or specific survey instructions 
contamed in the survey package 

Administrative changes to radiological survey/sampling package instructions or 
supporting documentation are allowed without additional review and approval in 
accordance with the followng 

[ 1 ] 
Change Initiator 

IF the change IS performed on a hard copy 
THEN draw a single line through the information to be changed and initial and 
date the correctrodchange 
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Change Initiator 
[ 1 J IF the change is performed on a hard copy, 

THEN draw a single line through the information to be changed initial and date 
the correctiodchange and enter the correctionlchange number (e g Change #I )  

[2] IF the change is performed electronically, 
THEN re-enter the change and add the new page directly into the survey package 

The page shall have the same page number as the onglnal page The page(s) 
being replaced shall be annotated or stamped “Superseded ’, imtialed and dated 
and the correctiodchange number entered (e g Change #1) The superceded 
page($ shail be retained in the survey package then discarded after survey 
package closure 

[3] IF the change results in the addition of one or more new pages to the survey 
package 
THEN the new page(s) shall be numbered with the onginal page number and an 
alpha designator 

~ ~~~ ~ 

Example Additional Pages for Technical Changes I 
I f  a page were added to the onginal Page 1 of  20, the added page would be Page 
la of 20 If more pages are added, the added pages would be l a  of 20, lb  of 20, 
IC o f  20, etc 

[4] Enter the following information on Survey Package CorrectionlChange History 
Form (see Appendix 8) 

Make the applicable Correctioxdchange rn the radiological survey/samplmg 
package 

0 SurveyArea 
0 Survey Unit 
0 Building/Structure number 
0 Changekorrection number CorrectiodChange are numbered sequenhally 

0 

0 

starting wth ‘ 1” 
Provide a brief descnption of the correctiodchange 
Initial and date the InitiatorlDate column 

RE 
[5] Initial the RE column to approve the correctionlchange 
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9 RECORD PROCESSING INSTRUCTIONS 

The following records generated as a result of this procedure should be maintained and 
processed as given in the table below 

Record ldent iiica tion 
In process 
9ppendix 1 Survey Package 
Cover Sheet or equivalent 
Appendix 2 Survey Package Sign- 
3ut Form or equivalent 
4ppendix 3 Survey Unit 
Breakdown Form or equivalent 
Appendix 6 Survey Package 
Zalculation Worksheet or 
:quivalent 
4ppendix 7 Survey Package 
SurveylSampling Instructions 
Form or equivalent 
4ppendix 8 Survey Package 
ZorrectiodChange History Form 
)r equivalent and other 
iocumentation as identified in the 
xocedure that make up the Survey 
Package 

Record Type 

In process 
QA Record 

Non-Record I 4ppendix 4 Survey Package 
tracking Form or equivalent 

Completed 
? o m s  and documents as 
,dentifid above 

Completed 
QA Record 

1 

10 REFERENCES 

~ Protection/Storage 

Responsible Manager shall 
implement a reasonable level 
of protection for in process 
QA records to prevent loss 01 

degradation Records shall 
be stored in standard office 
filing systems 

None 

hsponstble Manager shall 
mplement a reasonable level 
If protection for QA records 
D prevent loss or degradation 
n conjunction with Site 
lecords Management 
irganization to assure 
easonable level of controls 
.re being implemented 

Processing Instructions 

Continued prescribed processing 
of documents Upon completion 
of processing approval and 
authentication records will be 
transmitted to appropriate 
Records Center (e g Project 
Records) in accordance with 1 
V41 Rh4-001 Records 
Management Guidance for 
Records Sources 

Retain by the RE and when no 
longer needed the form IS 
destroyed 

When inactive as defined in 
1-V41 RM-001 Records 
Management Guidance for 
Records Sources transfer to Site 
Records Management for 
archiving in accordance with 
1 V4I-RM-001 

The following documents are either directly referenced or used in the development of this 
procedure 

Decommissioning Program Plan 

33 

DOE Order 5400 5 Radiation Protection of the Public and the Environment 



34 

z 

f 

1 

A- 

i 5 

c 



RADIOLOGICAL SURVEY/SAMPLING 
PACKAGE DESIGN, PREPARATION, 
CONTROL IMPLEMENTATION 
AND CLOSURE (05/22/01) 

1 1 
Isolation Controls 
LEVEL I 0 LEVEL2 0 N/A 0 
Labeling Requirements 

Survey Package Implementation 
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APPENDIX 1 
Page I of 1 

SURVEY PACKAGE COVER SHEET 

Survey Area ~ I Survey Unit 1 BuildinylStructure 
Survey UniVArea Description 

Bu ildmg Information 
Survey Type 

BuildingTypc Type I O  T y p e 2 0  Type30 
Classification Clau I 0 Class 2 0 Class 3 0 Unknown 0 
CONTAMINANTS OF CONCERN PLUTONIUM 0 URANIUM 0 OTHER 0 
Justification for Classification 

Reconnaissance Level Characteruuton Survey 0 Final Status Survey 0 

I 

Page -of - 
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APPENDIX 3 
Page 1 of 1 

SURVEY UNIT BREAKDOWN FORM 

Bur IdrnglStructure 
Survey Area I Survey Unit 

I I 
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1 Description Classification 

I 

I I 

I I 
I I 
I 
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I 
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APPENDIX 5 
Page 1 of 3 

DEFAULT CALCULATION WORKSHEETS 
Total Surface Actrvity Measurement Calculation Worksheet 

(Default Values to be Utillzed when Minimal to No Characterization Data is Available) 

Step 1 

step 2 

step 3 

Step 4 

Determine the rrlativL shill (No) in accordance with MARSSIM Seaion 5 3 2 3 as follows 

Ala = (DCGL T5A L BGR TSA)/ SD TSA 

Ah,-= 20-(100dpm1100cm’-40dpm/100cm2~30dpm1100fm2 

Where 
N U  is the relative shift or the resolution of measurements in units of measurement 

unmtarnty (MARSSIM recommends a value between 1 and 3) 

is the total surface activity denved concentration guideline value (DOE Order 5400 5 total surface 
activity limit equals I00 dpm/100cm2 for transuranics per the 6779 Cluster Radiologcal Closeout 
Survey Plan) 

is the lower bound o f  the gray region - the lower bound of the range of values o f  the parameter o f  
interest in a survey unit when the consequences o f  making a decision error is rrlativel nunor The 
LBGR T S ~  was adjusted to obtain a relative shift between I and 3 (I e 40 dpd100cm for transuranics) 

DCGL TSA 

LBGR TSA 

r 
SD TSA i s  the estimated standard deviation of the total surface activity measurements (UARSSIM recommends 

assuming a 30Y0 coefficient of variation if Jcoping or characterization data is not available) 

Determine the Sign P value by looking up the relative shift (Ma) in Table 5 4 o f  MARSSlM (the Sign P value is the 
cstrmatcd probability that a random measurement from the survey unit wil l be less than the DCGL when the survey unit 
median is actually at the LBGR) The Sign P value from Table 5 4 equals 0 977250 for a relatiw shift of 2 0 

Determine the number o f  total surface activity measurements for the applicable survey unit using the following MARSSIM 
Section 5 5 2 3 formula that is based on Plutonium contaminants not being present in the background 

N=(I  645+ 1645)’14(SignP 05)* 

N = ( I  645 + I 645) ’1 4(0 9772504 5)’ - 1 1 88 

Where 
I645 

Sign P equals 0 977250 

is the alpha and beta decision error value (95% confidence) per the PDSP 

Increase N by 2Ph to allow for missing or invalid data points per MARSSIM Section 5 5 2 3 

N = 11 88 12= I4 25 

Conclusion A minimum of 15 Total Surface Actmty measurements will be required for each survey unit(s) 

-- 

A -  

I 
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Media Surface Activity Measurement Calculation Worksheet 
(Default Values to be Utrllzed when Minimal to No Characternation Data IS Available) 

Step I Determine the relative shin (Mu) in accordance with MARSSIM Section 5 5 2 3 as follows 

Note Since a reterence area background subtract will not be used for uranium measurements and since the equation in 

Section 5 5 2 3 results in a larger number of samples than the equation in Section 5 5 2 I for a relative shitt of 2 0 it is 
acceptable to use the equalion in Section 5 5 2 3 for uranium 

A h  = (DCGL lad,. LBGR -)/ SD - 
Ah-, = 20=;000dpm/100cm2-40dpmi100em’)/30 dpm/IOOcm’ 
A/u ,,,= 2O=(5MX)dpm/100EmZ- 2000dpnJ100cm’)11500dpml100Emz 

Where 
Ala is the relative shifl or the resolution of measurements in units of measurement 

uncertainty (MARSSIM recommends a value between I and 3) 

is the total surface activity derived concentration guideline value (DOE Order 5400 5 total surfkc 
activitv limit equals 100 dpdlOOcrn‘ for transuranics and 5000 dpm1100cm2 for uranium perthe B779 
Cluster Radiological Closeout Survey Plan) 

is the lower bound of the gray region - the lower bound of the range of values of the parameter o f  
interest in a survey unit where the consequences of making a deision error is relatively minor The 
LBGR &,, was adjusted to obtarn a relative shiA between I and 3 (I e 40 dpm1100cm’ for transuranics 
and 2000 dpd100cm’ for uranium) 

DCGL 4 

LBGR du 

SD med is the estimated standard deviation of the media surface activity measurements (MARSSIM recommends 
assuming a 30% coefficient of variation if scoping or charactenzation data is not available) (I e 30 
dpm/lOOcmz for tnu\suranics and 1500 dpm/100cm’ for uranium) 

step 2 Determine The Sign P value by looking up the Relatrve Shift (Mu) In Table 5 4 of MARSSIM (The Sign P value is the 
estimated probability that a Random Measurement from the Survey Unit will be less Than the DCGL when the Survey Unit 
Median is actually at the LEGR) The Sign P value tiom Table 5 4 equals 0 977250 for a Relative Shift of 2 0 

Step 3 Determine the number of  media surface activity measurements for the applicabk survey unit using the following MARSSIM 
Section 5 5 2 3 formula that is based on Plutonium contaminants not being present in the background 

N = ( I  645 + I 645)’ I4(slgn P 0 5)’ 

N = ( l  645 + 1 645)-/4(0 977250 0 5)’ = 1 I 88 

Where 
1647 
Sign P equals 0 977250 

IS the alpha and beta decision error value (95Y0 confidence) per PDSP 

Step 4 Increase N by 200h to allow for missing or invalid data points per MARSSlM Section 5 5 2 3 

N = 1 I 88 * 1 2 = I4 2!i 

Conclusion A minimum of 15 media surface actrvity measurements will be required in each survey unit 
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APPENDIX 7 
Page 1 of 2 

SURVEY PACKAGE SURVEY/SAMPLINC INSTRUCTIONS FORM 

Survey Area Survey Unit I Building/Structure 

Survey Unit Description 

Minimum SurveylSamplrng Measurement Requirements 

Surface Activity 
Measurements 
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BuildingBtructure 

APPENDIX 8 
Page 1 of 1 

Charge # Description 

SURVEY PACKAGE CORRECTIONKHANGE HISTORY FORM 

In it iatorf Date RE 
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